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Quinolinium fluorochromate (QFC) a new, selective
and an efficient reagent for the oxidation of alcohols has
been supported on alumina (neutral). The synthetic
utility of this supported reagent in the oxidation of
alcohols to carbonyl compounds,the details of
experimental procedure, spectral studies and a
comparative study of this . supported reagent with
pyridinium fluorochromate (PFC) supported on alumina
(neutral) have been reported.
Although quinolinium fluorochromate' oxidises a
wide variety of alcohols to carbonyl compounds in
dichloromethane solution with high efficiency, the
difficulty still lies in the working-up of the reaction
mixture. It has been found recently that reagents
supported on inert inorganic supports and on
insoluble polymers are particularly convenient for
solving many problems in organic synthesis'. The
supported reagent provides a particular reaction
environment capable of enhancing the reactivity of
many reagents. Moreover, it turns out to be very
profitable in the working-up, which becomes
reduced to a mere filtration.This methodology
allows the elimination of the problems and the side
reactions, some time observed, due to the acidic
character of the reagent.
The concept of utilising reagents adsorbed on
inert inorganic supports for organic reactions has
been reported':' and applied especially to
chromium compounds'. Poly[ vinyl(pyridinium
chlorochromate)] prepared by the addition of
stoichiometric amount of chromic acid and
concentrated hydrochloric acid to a suspension of a
cross-linked poly(vinyl pyridine) in water is useful
in the oxidation of alcohols to carbonyl
compounds". Cheng et al' reported that pyridinium
chlorochromate adsorbed on alumina is a suitable
reagent for the oxidation of alcohols to aldehydes
Note
and ketones.The reagent is mild, selective and
remarkably effective, the yields being equal to or
greater than those obtained with pyridinium
chlorochromate. Chromic acid adsorbed on silica
gel is a reagent' suitable for the oxidation of
hydroxy compounds to carbonyl compounds. Many
metal nitrates supported on silica gee oxidise
secondary and benzylic alcohols to the
correspondingketones and aldehydes effectively.
In this note we report the synthetic utility of
quinolinium tluorochromate supported on alumina
(neutral) and a comparative study of this reagent
with pyridinium tluorochromate supported on
alumina (neutral). Both these reagents are easily
prepared by adding alumina to a stirred suspension
of these reagents in acetone and removal of the
solvent in vacuo affords the respective supported
reagents.These reagents can be kept for several
weeks under vacuum in the dark without losing its
activity. The average capacity of the supported
reagent is 1-1.5 millimoles of the reagent
(QFC/PFC) per gram of the support (alumina) as
found by iodometric estimations.
Oxidations were carried out at room temperature
and at retlux conditions with good stirring in a dry
apparatus. The results suggest that QFC supported
on alumina is superior to PFC supported on
alumina in terms of reaction period and percentage
yield of the products. The results of the oxidation
reactions carried out are summarized in Tables I
and II.
Experimental Section
General procedure for the preparation of
supported reagents-Alumina (neutral,
Brockmann Grade I) was added to a stirred
suspension of QFC/PFC in acetone at room
temperature. The weight ratio of QFC/PFC to
alumina was fixed at 1:2 and approximately 2-3
mL of acetone was used per gram of alumina. The
stirring was continued for 10-15 minutes and
acetone was removed in vacuo using a rotary
evaporator. The resulting yellowish-orange powder
(QFC) (dark brown in the case of PFC) was dried
in vacuo for 2 hr.
NOTES 597
.•t Table 1- Oxidation of alcohols by QFC supported on alumina
Alcohol Substrate/ Reaction Product' Yield'':" b.p, (lit. b.p.)
Oxidant period (%) °C
mole/mole (hr)
2-Ethyl hexanol 1:1.5 3 2-Ethyl hexanal 72 (53) 185 (184)
I-Heptanol 1:1.5 7 I-Heptanal 64 (43) 152.5 (153)
Benzyl alcohol d.3 2.5 Benzaldehyde 88 (73) 179.5(179)
Cyclohexanol 1:1.5 8 Cyclohexanone 61 (40) 155 (154)
2-0ctanol 1:1.5 5 2-0ctanone 62 (42) 172 (173)
l-Decanol 1:1 5 l-Decanal 73 (50) 210 (209)
Furfurol I: 1.5 5 Furfural 75 (62) 162.5 (162)
Isobutanol 1:1 4 2-Butanone 58 (39) 78.5 (79)
Butanol 1:1 2 Butanal 53 (45) 76.5 (75)
Benzoin 1:1.5 7 Benzil 37 (25) 91.5 (93-95) (m.p.)
I-Pentanol 1:1.5 5 I-Pentanal 51 (42) 103(102)
'Products were confirmed by JR, GC analysis and with Borsch's reagent
b Yields in brackets refer to yields of reactions conducted at room temperature
c Yields refer to isolated yields
Table 11- Oxidation of alcohols by PFC supported on alumina
Alcohol Substrate/ Reaction Product' Yieldb.c b.p.(lit. b.p.)
Oxidant period (%) (0C)
mole/mole (hr)
2-Ethyl hexanol 1:1.5 4 2-Ethyl hexanal 52 (43) 184.5(184)
I-Heptanol 1:1.5 7 l-Heptanal 33 (22) 152.5 (153)
Benzyl alcohol I: 1.3 4 Benzaldehyde 54 (42) 179.5 (179)
Cyclohexanol 1:1.5 9.5 Cyclohexanone 42 (31) 155 (154)
2-0ctanol I: 1.5 6 2-0ctanone 32 (39) 172 (173)
l-Decanol 1:1 6 l-Decanal 54 (42) 210 (209)
Furfurol I: 1.5 5 Furfural 49 (4 I) 162.5 (162)
Isobutanol 1:1.5 6 2-Butanone 32 (27) 78.5 (79)
Butanol 1:1.5 5 Butanal 33 (36) 76 (75)
Benzoin 1:1.5 8 Benzil 51 (33) 91.5 (93 -95) (rn.p.)
I-Pentanol 1:1.5 6 l-Pentanal 31 (24) 103 (102)
a Products were confirmed by JR, GC analysis and with Borsch's reagent.
b Yields in brackets refer to yields of reactions conducted at room temperature.
c Yields refer to isolated yields.
General procedure for the oxidation of
alcohols-To a stirred suspension of the supported
reagent in dichloromethane (approximately 2 mL
per gram of supported reagent), a solution of the
alcohol in dichloromethane was added.The molar
ratio of alcohol to oxidant (supported reagent) was
I: 1-1.5.The reaction mixture was refluxed for the
time indicated in Tables I and II, diluted with dry
diethyl ether (30 mL) and filtered over a short plug
of silica gel.The solid residue was washed with dry
diethyl ether (4x20 mL).The combined filtrates
were evaporated to isolate the product. The
products were identified either by comparison with
authentic samples or by spectroscopic and
elemental analyses.
Thus, reagents supported on inert inorganic and
polymeric matrix seem to be promising reagents
because of their selective activity, stability and
lower toxicity. Apart from this, the chromium ions
in this reagent remaining firmly bound to the inert
material before and after the reaction may be
valuable in preventing environmental pollution.
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